girl, aged 19 or 20, had very marked angiomatosis retinse in both eyes. In the right eye it had given rise to increasing sub-retinal haemorrhages, which had been of such severity that they resulted in the onset of acute glaucoma and the eye had to be removed. The cerebral symptoms were such as to necessitate the performance of decompression, which was carried out some months previously, but the opening was made supratentorially, and, apart from the eviden&e of raised intracranial pressure seen at the operation, there was no tumour noted. The subsequent history had shown that it would probably have been advisable that a subtentorial decompression should have been performed.
He had seen recently, in association with Mr. Juler, a case of marked angiomatosis in both eyes. In this case there was a definite family history of some form of cerebral tumour, three members of the father's family having died from some form of this affection. Inquiries were being made to ascertain whether the history of the cases could be found. One of the interesting points of Lindau's disease was the hereditary nature of the cases. In the case shown by Mr. Foster Moore the cerebral angiomatosis was supratentorial, and in the cases referred to by Dr. Parkes Weber again the cerebral angiomatosis was also supratentorial.
It was interesting to note that in the cases in childhood mentioned by Dr. Parkes Weber there was evidence of the retinal angiomatosis giving rise to buphthalmos; this brought it into definite relationship with acute glaucoma, occurring in the case to which he (Mr. Paton) first referred; but, of course, in Lindau's original case the angiomatosis was mainly cerebellar.
He much regretted to say that the second eye in the case of which he had just spoken was beginning to show similar sub-retinal hemorrhages. The question arose whether it would be desirable to try X-ray or radium treatment in the hope of saving some vision in this patient.
Dr. PARKES WEBER (in further comment) referred to his paper on the "Association of Extensive Hemangiomatous Nievus of the Skin, with Cerebral (Meningeal) THemangioma" at the Section of Neurology (Royal Society of Medicine), on December 13, 1928.1 In the completed paper, as now printed, he had suggested that the retinal hEemangiomatosis in Lindau's syndrome might be compared to the unilateral buphthalmos which had been present in at least eight recorded cases, in which cutaneous and cerebral (not cerebellar) heemangiomatosis constituted the chief feature. The buphthalmos was, therefore, associated with haemangiomatosis above the tento?ium cerebelli, whilst the retinal heemangiomatosis was more likely to be associated with disease (cystic angioma) below the tentorium (Lindau's syndrome). 1 Proceedings, 1928-29, xxii (Sect. Neur)., 431. Clinical and Pathological Report of Bilateral Glioma Retinae. By R. FOSTER MOORE, F.R.C.S., AND R. S. SCOTT, F.R.C.S.
Mr. R. Foster Moore: The following is a clinical account of two cases of bilateral glioma of the retina which recently came under my care; Mr. Rupert Scott has provided the pathological description.
Case I.-Female, aged 2, who had a twin sister, was brought to the Royal London Ophthalmic Hospital on August 29, 1928, because " the right eye sometimes seemed to shine green and sometimes red." The child had had no previous illness and was strong and healthy; there was no history of tumojirs of the eyes in the family.
On examination under a mydriatic it was clear that a glioma of the retina was present in the right eye; at the same time a very small pale area was seen near the left yellow spot. The drawing of the fundus and tumour ( fig. 1 ), made on September 20, shows the ophthalmoscopic appearance of the very small growth of the left eye.
I admitted the patient in order to obtain the opinions of my colleagues, seven of wbom examined her, and none felt much doubt that the case was one of bilateral glioma, and all advised the removal of both eyes, so soon as it was quite certain that the mass in the right eye was a glioma.
It seemed advisable to make the diagnosis free from all possible doubt before sacrificing both eyes. I did not therefore propose to remove both at once in any case, but only to put before the parents the question of removal of the second eye when pathological examination of the first one was completed. I removed the right eye on August 15, and took the opportunity of the ancesthetic to examine further the very small growth in the left eye.
When the pathological diagnosis was completed, the position was put do the parents. The only possible sound advice was that the other eye should be removed; in this all my colleagues agreed. If the parents felt they could not submit their child to this, I proposed to introduce a radon seed or perhaps a small radium applicator by open incision, and to get it exactly in position behind the growth, and in contact with the sclerotic; I had made provisional arrangements for the radium. and had practised the technique. The parents, however, agreed to sacrifice the second eye, and I enucleated it on August 21. I do not know whether a smaller glioma has ever been examined pathologically. The parents noticed that the baby latterly had acquired the habit of turning its head sideways when looking at an object, no doubt because of the recent involvement of the yellow spot by the growth.
I examined the twin sister on September 12, and could find no growth in either eye. Case II.-Male, Q., aged 6 months; brought on October 4, 1928, because " the left eye at times looked like a cat's eye." The child was perfectly well in other ways, and an elder child was in good health.
It seemed clear that the condition was glioma; I advised first that another opinion should be obtained, and that the eye should then be removed. I discovered no growth in the other eye, but examination was unsatisfactory and it seemed possible that a more thorough examination under a general anesthetic might reveal a growth in it. right eye revealed a very small growth along the upper temporal vessels. It was nearly the same size as the optic disc and somewhat smaller than in Case I. The drawing made on October 17 shows its appearance very well ( fig. 2 ). This drawing was made by a different draughtsman than the one employed in the first case, lest a recollection of its appearance should influence the representation of the second one. The left eye was removed and given to Mr. Rupert Scott for examination. The sections of the growth are poor, owing to faulty fixation of the specimen, for which I fear I am responsible, but they leave no doubt as to its nature.
When the pathological report was available I felt the only proper advice I could £1
give the parents was that the other eye should be removed. On their deciding against this, I suggested that radium or a radon seed should be applied to the growth as before explained, and having regard to the very small size of the growth there was a margin of safety of at least two months during which it might be treated in this way; if that failed the eye might still be removed with success. I did not believe that X-rays, which would have to be applied to the eye as a whole and not to the growth, held out a prospect of success without also destroying the sight. The father, however, was a Belgian, and took the child home, where it is now, I believe, being treated with X-rays by some means. Little comment is needed; all the cases of glioma of the retina which have come to the Royal London Ophthalmic Hospital since 1871 have been carefully reported by different observers in the hospital reports; first by Lawford and Treacher Collins from 1871 to 1890, next by Devereux Marshall from 1890 to 1896, next by S. A. Owen from 1896 to 1904, then by Paul Berrisford from 1904 to 1914, and recently the series has been brought up to date to the end of 1924 by R. C. Davenport, in the British Journal of Ophthalmology, vol. x. These comprise altogether 163 cases, and the proportion of bilateral to unilateral cases for all of these is 1-5 -11. Berrisford showed that from the year 1871 to 1913 1,259,452 patients attended the hospital, and therefore that one patient in 96,144 was suffering from glioma. For all this period, on the average, three patients a year presented themselves with the disease.
These figures and the present two cases emphasize the need of careful examination of the other eye. I suggest that the proper procedure is as follows: first, an eye should not be removed for supposed glioma without obtaining another opinion, and, although examination is often easy, it is sometimes unsatisfactory. We should arrange for a thorough examination under general anssthesia by oneself and one's colleague, not only of the known diseased eye, but also of the presumed healthy one. Permission should have been obtained and preparation made then and there to remove the diseased eye if it seems advisable. I believe, however, that even though a presumed growth is found in the second eye, in no circumstances should it be removed at the same time as the first; the worse eye should be removed and the diagnosis of the condition made certain beyond all doubt by means of pathological examination before removal of the second eye is suggested.
The ophthalmoscopic appearances of a very early glioma of the retina, as will have been seen, are perhaps not highly distinctive, but when we have proved the presence of such a growth in the first eye, if the appearances in the second eye are consistent with glioma the chances of a mistake must be extremely remote. In the presence of such a growth I believe the proper advice to give the parents, from the point of view of the child's life, is that the eye should be removed as quickly as possible. If the parents feel that they cannot subject their child to so grave a mutilation, I believe the application of radium gives the best prospect of success, preferably introduced over the site of the growth between the sclerotic and the choroid. I have practised this technique on twenty-three occasions on the living eye, and have shown it to be fairly easily practicable.
Mr. R. S. Scott: The slide projected shows a section taken horizontally through the right eye in Mr. Foster Moore's first case.
There is a large mass of growth in the posterior portion of the globe, which has almost entirely destroyed the layers of the posterior half of the retina. The growth probably originated in the region of the posterior pole to the temporal side of the disc. The greater portion of the mass lies on the temporal side of the remains of the stalk of the detached retina-the growth is mainly exophytumand, judging from the degenerative changes, this -is the older portion.
The remnants of retinal layers belong to the nasal portion of the retina.
In the free portion of retina on the nasal side is an isolated nodule of growth, to which I shall refer again.
The head of the optic nerve has been invaded and there is an area of infiltration in the uveal tract, adjacent to the nerve.
In fig. 1 the growth presents a typical picture, and consists for the most part of branching processes of cells, each process having a central vascular core, around which the well-nourished cells form a deeply staining mantle. These processes are separated by areas consisting of necrotic cells, fragmented nuclei and calcareous particles. The majority of the cells resemble those of the nuclear layers of the retina and are small and round, or slightly oval, with such a scanty amount of protoplasm that the nuclei appear free. Some of these cells have short, pointed processes. The nuclei have a single nucleolus and a rich chromatin network.
Other types of cell seen are: (a) Larger cells with round, more faintly staining nuclei, having a resemblance to ganglion cells; (b) cells with long oval or fusiform .....
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FIG . 1. nuclei, like those of Mudller's fibre cells; (o) small cells, with deeply-staining nuclei, which resemble neuroglia cells.
As the various cells of the normal retina are derived from one primitive type, so, in the growth which arises by proliferation of cells which have failed to differentiate, one would expect to find elements resembling all types, both of the nervous and of the supporting tissue. I found no rosette formations in this specimen.
In certain cases of gliloma retin.T signs of a lack of differentiation can be found in those portions of the retina not already involved in the growth. Fig. 2 shows the isolated nodule which was seen in the free nasal portion of retina. Certain of such foci are caused by minute portions of the main growth breaking away and becoming deposited as seeds upon the retina elsewhere. Other foci, such as the one shown, are probably independent growths. They may originate, as did the primary mass, by proliferation of certain undifferentiated cells.
There is well-marked thickening in the ganglion cell and the inner nuclear layers; the external nuclear layer appears unaffected. In the neighbouring portion of retina are seen other smaller areas. Fig. 3 shows the thickest part of the same nodule. It projects as a polypoid mass into the sub-retinal space, with the external nuclear layer stretched out upon its surface.
Proceedings of the
This demonstrates the well-known fact that the terms endophytum and exophytum have nothing to do with the layers of origin of the growth. Fig. 4 .-This photograph was taken at the point at which the free nasal portion of the retina joins the main growth; it shows that this older part is simply a later stage of the small isolated nodule. Here the external nuclear layer can be followed for a short distance upon the surface of the mass. The thin cleft is due to the section having been cut to one side of the constricted neck. The internal molecular layer can be traced for some way until it eventually becomes lost. The proliferating inner nuclear layer fuses with the much larger mass formed from the ganglion cell layer. It is difficult to understand why the outer layer apparently plays no part FIG. 4. in this proliferative activity. The fact that the external layer ceases to have a blood supply when the retina becomes detached, may have some bearing upon this.
The section now projected shows a horizontal section of the left eye of the same case. A small growth measuring 3 -25 mm. horizontally and 1 -25 mm. in depth is seen at the macular region.
I searched through many sections of this eye but was unable to find any other focus of growth. Fig. 5 .-This section was cut a little above the thickest portion of the growth and shows that it apparently arises enitirely from the outer nuclear layer of the retina. The outer nuclear layer has disappeared, except on the medial side, where it can be traced for a short distance before it fades into the deep surface of the growth. The external limiting membrane is intact, but the rod and cone fibres over the central portion of the base of the growth are represented by stunted protoplasmic processes.
In some sections cut further away from the middle of the growth, a row of cone nuclei can be traced along its deep aspect.
The inner nuclear layer shows a distinct thickening over the site of the growth, but this is due to the fact, as I shall show later, that it has not reached its final stage of development. Traces of another fibre layer can be seen within it. Fig. 6 shows a more highly magnified picture of the same section. The mass is largely made up of rosette formations.
Other This photograph shows very clearly the suggestion of a splitting in the inner nuclear layer. Fig. 7 demonstrates the inner nuclear layer und'er a high power. The splitting is seen to be the still persistent transient fibre layer of Chie'vitz. This layer occurs throughout the foetal retina. Except at the macular region it disappears before birth by the fusion of the amacrine cells with Miuller's fibre cells and the bipolar cells. At the macula it remains until about the fourth or sixth month after birth. Here, in this case it is quite obvious at the age of two years.
The photograph shows the amacrine cells on the surface of the layer. In the layer, and deep to the layer, are Miuller's fibre cells and their processes, and below are the bipolar cells.
In the inner molecular layer one sees a few abnormally situated ganglion cells. yet the internal nuclear layer is here taking an active part. One sees also numerous rosette formations in the proliferating cells of the internal nuclear layer. I am not certain whether the ganglion cell layer is proliferating, but I think it has simply been eroded by the mass below; on one side of the section one can trace it down for a little way while it is being overlapped upon its surface. Fig. 9 shows the edge of the growth under a high magnification. Numerous cells with oval or fusiform nuclei are apparently arranged in rows. These are quite unlike actively growing cells and they are grouped in a very orderly manner. Some of them, those with the more oval nuclei, resemble the undifferentiated cells of the outer layer. Those with spindle-shaped nuclei resemble Muller's fibre cells, but are in the wrong situation, and are probably early cells of the outer layer which have become elongated by traction owing to the increase in depth of the retina in this situation. They are, I think, the outlying members of the group of cells from which the growth took origin. FIG. 10. One saw that differentiation was delayed in the inner nuclear layer, and it is fair to assume, as differentiation takes place from within outwards in the retina, that the external layer was in a more primitive condition. Fig. 10 .-I have said that in gliomata one found cells bearing resemblances to all the types in the normal retina.
Neuro-epithelial rosettes have been described as embryonic rods and cones, and also as cell rests or the original germs of the growth.
I suggest that a cell of a rosette resembles the most primitive cell of the central nervous system, which, with those adjoining it, forms a basal membrane, from which project protoplasmic processes or cilia; and I think that these rosettes may forra at any time during the course of a growth, whatever layer or layers the growth may have started in, simply by a reversion to type.
Di8cussion.-Mr. F. A. WILLIAMSON_NOBLE said that one case of bilateral glioma retinEe was reported by Schoenberg, of New York, some time ago.' The first eye in that case was excised, and in the second eye there was a small growth. The second eye was treated with radium in massive doses, so arranged that each irradiation crossed the preceding one in the 1 Archives of Ophthalmology, May, 1927, 221. region of the growth. The effect of that treatment was that the growth gradually becamie fibrotic and shrank down in size. In the course of about two years the lens became affected, and it was eventually removed, the patient then having a vision of oW. It had been watched for ten years.
The second case of the kind was one that had been under his own care-that of a small boy whom he had shown before the Section. There was an extensive glioma of the retina and he removed the eye, with as long a piece of nerve as possible. Sections showed that the growth extended beyond where he had operated. He exenterated the orbit and there was a recurrence in the front part of it. He sent the patient to the Radium Institute, where he had treatment, with the result that the condition gradually disappeared. A few months later the boy was admitted to a fever hospital, with his abdomen full of lumps, thought to be secondary growths. The illness, however, proved to be typhoid fever. He recovered from the typhoid, and there was no sign of any recurrence in the orbit or elsewhere. He had not seen the patient for a year, but when last seen there was no trace of recurrence of growth, only some scarring in the front part of the orbit.
Mr. A. D. GRIFFITH said that two years ago there was a report, in an Italian journal,' of a case of bilateral glioma of the retina which was treated by X-rays. In that case the worse eye was afterwards excised, and section showed that the growth had completely shrunk and had become scar-tissue. In the better eye, in which the growth could be seen ophthalmoscopically, it disappeared, and there was left only an area of scar where the tumour was formerly seen.
In the light of present knowledge of what radium could do he was doubtful whether it was justifiable to excise both eyes for glioma if the growth in the better eye was such that useful sight would be retained after a cure by radium.
Mr. FOSTER MOORE (in reply) said it was difficult to know in such a case what was the best advice to give to the parents, whether one should advise that both eyes be removed straight away, or whether X-rays or radium should be employed. He was hopeful of having a chance of putting a radon seed inside the eye in as close contact as possible with the growth. It was possible to turn back a flap of the sclerotic and so to expose the choroid without the slightest loss of the intra-ocular contents and without bleeding; and afterwards to sew the flap in position again. He had practised the technique in twenty-three cases; it was a delicate procedure but quite practicable. 1 di Marzio, Professore Quirino (Rome), " Glioma of the Retina and its treatment by X-rays," Boll. d'Ocul., July-September, 1926 . (Abstracted in the Brit. Journ. Ophth., January, 1928 Dialysis of the Posterior Pigment Layer of the Iris.
By BASIL GRAVES, M.C.
THE iris is built up of an anterior layer, the mesodermal stroma, behind which lie two pigment-layers: the anterior of the two pigment layers is thin, being composed of flat cells, and is integrally adherent to the stroma; the posterior of the two pigment layers is thick, being composed of cells having considerable antero-posterior depth. The stroma, though not transparent, is in a high degree translucent; the anterior of the two pigment layers is also highly translucent on account of its thinness. The posterior pigment-layer of the iris is highly obstructive to light-more so, I believe, than any other tissue-layer in the body. If an eye be lit up within by trans-scleral illumination ( fig. 1 ) a bright-red-reflex fills the pupil, and if in any region of the iris the posterior pigment-layer is deficient, the area concerned is clearly and sharply defined, through the overlying intact stroma and anterior pigment-layer, by a red-reflex for all practical purposes as vivid as that in the pupil. Anterior retinoscopy, in any of its forms, fails to reveal this condition owing to the obstruction offered to it by the stroma.
The posterior pigment-layer of the iris, though fused intimately with the anterior layer and with the stroma where all three blend at the pupil-edge, is relatively loosely attached to the anterior pigment-layer over the whole iris between pupil and periphery. This loose attachment, representing in the adult the potential embryonic space between the two layers of the optic vesicle, is evidenced by a tendency to detachment and separation of the posterior pigment-layer by injury and pathological
